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Alzheimer’s disease is characterized by progressive cognitive
and functional decline. There are extensive and reciprocal
neuronal connections between the epicenters of emotions and
cognition (1). Thus, it is not surprising that the natural course of
Alzheimer’s disease includes not only cognitive and functional
symptoms but also a range of behavioral changes, alternatively
referred to as behavioral and psychological symptoms in de-
mentia or neuropsychiatric symptoms (2-4).

The term neuropsychiatric symptoms describes hetero-
geneous behavioral or mood disturbances, such as aggression,
agitation, anxiety, apathy, depression, psychosis, and sleep
disturbance. Neuropsychiatric symptoms are near universal
among patients at all stages and etiologies of dementia, are
generally multidetermined, may wax and wane, and complicate
caring for patients with dementia (2-4). Despite the clinical
impact on quality of life, behavioral, psychological, and phar-
macologic therapies have proven to be inadequate to date (5).
Thus, enhancing understanding and management of neuro-
psychiatric symptoms is a major priority in caring for people
with dementia. Effective treatments may have the potential to
modify disease course, lower costs, and improve quality of life
for individuals with dementia and their caregivers (4).

Several studies have shown that neuropsychiatric symptoms
are highly morbid in patients with dementia and are associated
with poor outcomes, including accelerated cognitive decline
and faster progression to severe dementia or death, greater
functional impairment, earlier institutionalization, worse quality
of life, greater emotional burden for patients and caregivers, and
increased neuropathological burden (2-4). Neuropsychiatric
symptoms are also frequently present in mild cognitive im-
pairment and again associated with poorer outcomes, in-
creased neuropathological burden, and faster conversion to
dementia (6, 7). Thus, neuropsychiatric symptoms appear to be
a predictor of progression to dementia alongside established
factors such as apolipoprotein E (APOE)-e4 carrier status,
cerebrospinal fluid amyloid-B peptide/tau ratio, amyloid im-
aging, MRI volumetric measurements of the hippocampal
formation, and features of memory function (7).

We struggle with multiple issues surrounding this in-
terface. First of all, the exact mechanism of the interconnect
between neuropsychiatric symptoms and cognitive impairment
remains obscure. Proposed mechanisms include four possible
pathways: 1) etiologic pathway, where a neuropsychiatric
symptom is causing pathophysiologic changes in brain tissue
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thatis causally linked to the development of Alzheimer’s disease
pathology; 2) common neuropathological pathway: neuropsy-
chiatric symptoms may be a direct noncognitive manifestation
of the Alzheimer’s neurodegenerative disease because it affects
keybrain areas underlying behavior, emotion, and perception; 3)
psychological reaction: a person experiencing cognitive decline
may develop depression, anxiety, or similar neuropsychiatric
symptoms because of awareness of gradual loss of cognitive and
functional abilities; and 4) interaction: a synergistic interaction
between neuropsychiatric symptoms and a biological factor
leads to Alzheimer’s disease/mild cognitive impairment. These
four mechanisms (and other possible mechanisms) are not
mutually exclusive and may act in some sort of combinations (4).

In thisissue of the Journal, Peters et al. (8) report new results
that advance our understanding in this important area.
Using data from the Cache County Dementia Progression
Study, they examine the
link between neuropsy-
chiatric symptoms in mild
Alzheimer’s disease and
progression to severe de-
mentia or death. The same
group of investigators pre-
viously showed that female gender, less than high school
education, and at least one clinically significant neuropsy-
chiatric symptom at baseline were predictive of shorter time
to severe Alzheimer’s disease. Age at onset of dementia was
predictive in that the youngest (68-80 years) and oldest (87-104
years) tertiles of age progressed to severe Alzheimer’s dementia
faster than the middle tertile of age (81-86 years). In addition,
patients with at least one mild or clinically significant neu-
ropsychiatric symptom and patients with worse health were
more likely to progress to severe dementia or death (9). Ex-
panding on that work, the authors examined the association
between individual neuropsychiatric symptoms, clusters of
symptoms, and progression to severe dementia or death.
The Cache County Study invited all permanent residents of
Cache County who were older than 65 years (N=5,677) and
screened 5,092 (90%) for dementia and then reassessed
themin three subsequent waves at 3- to 5-year intervals from
1995 to 2010. The Dementia Progression Study longitudinally
followed those individuals who converted from no dementia
to Alzheimer’s disease (N=335). Using the 10-item informant-
based Neuropsychiatric Inventory, developed to assess the

Enhancing understanding
and management of
neuropsychiatric symptoms
is a major priority in caring
for people with dementia.

Am J Psychiatry 172:5, May 2015


http://ajp.psychiatryonline.org

frequency, severity, and caregiver distress resulting from be-
havioral disturbances in dementia, scores were obtained at
the time of diagnosis of Alzheimer’s disease and used to
identify potentially predictive neuropsychiatric symptoms
(10). A dichotomous presence/absence definition was used,
with presence of specific symptoms or clusters defined as
adomain score >0, or frequency-by-severity composite scores
were used to trichotomize all 10 domains as not present, mild
symptoms (domain score 1-3), or clinically significant symp-
toms (domain score =4). Unadjusted Kaplan-Meier plots and
bivariate and multivariate Cox proportional hazard models
controlling for possible confounding factors (age at onset,
gender, education level, APOE-e4, dementia duration at
baseline, and General Medical Health Rating) were run for
association with time to severe dementia and time to death.
There were 335 cases of incident Alzheimer’s disease, and of
these, 68 (20%) developed severe dementia (Mini-Mental
State Examination score <10) over the course of the study.
Over the extended follow-up, 273 deaths occurred. Median
time to severe Alzheimer’s disease was 8.4 years and to death
was 5.7 years. Neuropsychiatric symptoms were common,
with 50.9% of the sample having at least one neuropsychiatric
symptom at the time of diagnosis of Alzheimer’s disease.
Half of those having symptoms were rated as having mild
symptoms and the other half as having clinically signifi-
cant symptoms. Having psychotic symptoms (delusions and
hallucinations), agitation/aggression, or at least one clini-
cally significant neuropsychiatric symptom was predictive
of earlier progression to severe dementia and death. Af-
fective symptoms (depression, anxiety, and irritability) and
atleast one mild neuropsychiatric symptom were predictive
of earlier death only. Worse medical health status was also
associated with time to death, and age at onset showed a
nonlinear relationship with time to severe dementia and
a linear relationship with time to death. Neuropsychiatric
symptom results were not affected by age at onset, health
status, or use of antidepressants, antipsychotics, or ben-
zodiazepines. In this study, apathy was not predictive of
accelerated course of mortality, a finding in conflict with
some earlier reports.

Better understanding of the role and exact relationship
of neuropsychiatric symptoms to the pathophysiology and
course of cognitive decline has implications regarding early
identification of clinical presentations that signal higher risk
of accelerated progression to severe disease or death and
allows on one hand for possible modulation of the risk factors
and on the other hand earlier treatment. Behavioral assess-
ment at the time of the initial clinical dementia evaluation and
at follow-up visits may be as informative regarding prognosis
as cognitive assessment. As the dementia epidemic is upon us,
it will be extremely important to prevent or delay progression
in even some of those cases, since so much of the financial and
emotional cost is realized in the more advanced stages (11).
We do not fully know yet whether treatment interventions
or risk modifications are helpful in the short- or long-run—
this is a grand challenge that urgently needs answers. Recent
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findings highlight that there is no easy solution to the treat-
ment of neuropsychiatric symptoms in dementia (5). Finding
thoughtful, more effective, and better tolerated interventions for
neuropsychiatric symptoms is a major challenge for inves-
tigators and clinicians and must become an urgent priority.

AUTHOR AND ARTICLE INFORMATION

From the Alzheimer’s Disease Care, Research and Education Program
(AD-CARE), Department of Psychiatry, University of Rochester School of
Medicine and Dentistry, Rochester, N.Y.; and the Department of Brain and
Cognitive Sciences and Center for Visual Science at the University of
Rochester, Rochester, N.Y.

Address correspondence to Dr. Porsteinsson (Anton_Porsteinsson@URMC.
rochester.edu).

Dr. Porsteinsson has received grant support from AstraZeneca, Avanir,
Baxter, Biogen, BMS, the Department of Defense, Eisai, Elan, EnVivo,
Genentech/Roche, Janssen Alzheimer Initiative, Medivation, Merck, the
National Institute on Aging, NIH, NIMH, Pfizer, Toyama, and Transition
Therapeutics; hasreceived consultancy fees from Elan, Janssen Alzheimer
Initiative, Lundbeck, Pfizer, and TransTech Pharma; has membership on
data safety and monitoring boards for Functional Neuromodulation, the
New York State Psychiatric Institute, and Quintiles; has served on the
speaker's bureau for Forest; and has participated in the development of
educational presentations for CME Inc. and PVI. Ms. Antonsdottir reports
no financial relationships with commercial interests. Dr. Freedman has
reviewed this editorial and found no evidence from these relationships.

Accepted March 2015.
Am J Psychiatry 2015, 172:410—-411; doi: 10.1176/appi.ajp.2015.15030277

REFERENCES

1. Mesulam MM: From sensation to cognition. Brain 1998; 121:1013—
1052

2. Lyketsos CG, Lopez O, Jones B, et al: Prevalence of neuropsychiatric
symptoms in dementia and mild cognitive impairment: results from
the Cardiovascular Health Study. JAMA 2002; 288:1475-1483

3. Steinberg M, Shao H, Zandi P, et al: Point and 5-year period prev-
alence of neuropsychiatric symptoms in dementia: the Cache County
Study. Int J Geriatr Psychiatry 2008; 23:170-177

4. GedaYE, Schneider LS, Gitlin LN, et al: Neuropsychiatric symptoms
in Alzheimer’s disease: Past progress and anticipation of the future.
Alzheimer’s & dementia. 2013;9:602-608.

5. Porsteinsson AP, Drye LT, Pollock BG, et al: Effect of citalopram on
agitation in Alzheimer disease: the CitAD randomized clinical trial.
JAMA 2014; 311:682-691

6. Peters ME, Rosenberg PB, Steinberg M, et al: Neuropsychiatric
symptoms as risk factors for progression from CIND to dementia: the
Cache County Study. Am J Geriatr Psychiatry 2013; 21:1116-1124

7. Geda YE, Roberts RO, Knopman DS, et al: Prevalence of neuropsy-
chiatric symptoms in mild cognitive impairment and normal cognitive
aging: population-based study. Arch Gen Psychiatry 2008; 65:1193-1198

8. Peters ME, Schwartz S, Han D, et al: Neuropsychiatric symptoms as
predictors of progression to severe Alzheimer’s dementia and death:
the Cache County Dementia Progression Study. Am J Psychiatry
2015; 172:460-465

9. Rabins PV, Schwartz S, Black BS, et al: Predictors of progression to
severe Alzheimer’s disease in an incidence sample. Alzheimers
Dement 2013; 9:204-207

10. Cummings JL, Mega M, Gray K, et al: The Neuropsychiatric In-
ventory: comprehensive assessment of psychopathology in dementia.
Neurology 1994; 44:2308-2314

11. Herrmann N, Lanctét KL, Sambrook R, et al: The contribution of
neuropsychiatric symptoms to the cost of dementia care. Int J Geriatr
Psychiatry 2006; 21:972-976

ajp.psychiatryonline.org 411


mailto:Anton_Porsteinsson@URMC.rochester.edu
mailto:Anton_Porsteinsson@URMC.rochester.edu
http://ajp.psychiatryonline.org

